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Delivery guides are designed to represent a body of knowledge about teaching a particular 
topic and contain:
• Content: A clear outline of the content covered by the delivery guide;

• Thinking Conceptually: Expert guidance on the key concepts involved, common difficulties 
students may have, approaches to teaching that can help students understand these 
concepts and how this topic links conceptually to other areas of the subject;

• Thinking Contextually: A range of suggested teaching activities using a variety of themes so 
that different activities can be selected which best suit particular classes, learning styles or 
teaching approaches.

If you have any feedback on this Delivery Guide or suggestions for other resources you 
would like OCR to develop, please email resources.feedback@ocr.org.uk.

AS AND A LEVEL
BIOLOGY B (ADVANCING BIOLOGY) 

Curriculum Content Page 3
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Would you prefer a Word version?
Did you know that you can save this pdf as a Word file using Acrobat Professional? 

Simply click on File > Export to and select Microsoft Word
(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere 
on the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.)

If you do not have access to Acrobat Professional there are a number of free applications available that will also 
convert PDF to Word (search for pdf to word converter).

mailto:resources.feedback%40ocr.org.uk?subject=
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AS and A Level Biology B (Advancing Biology)

The cellular basis of cancer and treatment 3.3.1

(a) the factors that may increase the risk of developing non-communicable disease Factors to include heredity, ageing, types of radiation, carcinogen, viruses and air pollution 
and diseases to include cancers and asthma

AND

to include an evaluation of epidemiological and other evidence to identify correlations.

(b) the cellular basis of cancer To include an outline of cell cycle control and the changes in control which lead to the 
formation of tumours and metastases.

(c) how mutations to proto-oncogenes can lead to cancer To include Ras and Myc proto-oncogenes.

(d) how mutations to tumour suppressor genes can lead to cancer To include the p53 gene.

(e) the evaluation of epidemiological evidence linking potential risk factors with 
particular forms of cancer

To include smoking and lung cancer, diet and bowel cancer, BRCA1 gene mutations and 
breast cancer.

M1.3, M1.5, M1.7, M3.1

HSW5, HSW6

(f) the methods used to detect cancers To include references to MRI, X-rays, mammography, CT scans, ultrasound, PET scans, 
biopsies and blood tests.

(g) the ethical and economic considerations when screening and conducting genetic 
tests for cancer

To include evaluation of screening for particular cancers e.g. the potential harm, accuracy 
and cost of the screening procedure

AND

discussion of the ethics of genetic tests e.g. for BRCA and HNPCC genes.

HSW9, HSW10

(h) the methods used to treat patients with cancer. To include surgery, chemotherapy, radiotherapy, immunotherapy (monoclonal antibodies), 
complementary therapies and hormone-related treatment.
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AS and A Level Biology B (Advancing Biology)

Approaches to teaching the content
Due to the nature of the development of cancer and the link between this and the cell cycle, 
it is vital that candidates have a secure understanding of the cell cycle and its processes 
covered in 3.1.1(a). Once this has been established, 3.3.1(b), (c) and (d) can be explored.

Common misconceptions or difficulties students may have
The most common mistake that students make with this section of the specification is to 
confuse the roles of the Ras, Myc and p53 genes. They often discuss the mechanisms of 
tumour suppressor genes when they are asked to describe proto-oncogenes. When teaching 
these aspects of the specification, it is important that the roles of these genes are explicit and 
their roles clearly defined so that the chances of confusion are minimised. Time should be 
taken to teach the mechanisms involved in their expression to facilitate understanding.

There is also often confusion over the methods of detection, with candidates often confusing 
MRI, CT and PET scans.

The random nature of mutations can cause confusion here, just as it does, on a rather 
different timescale, when considering evolution by natural selection (studied in 3.1.3(g) and at 
GCSE). The concept of risk factors increasing the rate of mutation, rather than deterministically 
causing mutations, is a tricky one. Anecdotes about aged relatives who have smoked all their 
lives can lead to interesting discussions taking in this concept of randomness and mutation 
rates but also touching on the idea that an individual’s genetics could make him or her less 
(or more) prone to cancer.

Finally there can be a misconception that cancer is something that happens suddenly 
(even when the student understands that it is a random event). For example, someone who 
repeatedly crosses the road without looking will eventually get hit by a bus, but until that 
happens he or she is completely intact. Cancer, however, is a cumulative process of many 
mutational events most of which are individually innocuous but which have catastrophic 
consequences when they occur together.

Conceptual links to other areas of the specification – useful ways to approach this topic 
to set students up for topics later in the course
This unit links to 3.3.2(a) and (b) Respiratory diseases and treatment, when studying the 
epidemiological evidence for cancer and lung cancer. In 3.3.1(e) the work of Richard Doll can 
be examined and linked to the development of lung cancer. Students should be able to apply 
knowledge from this unit to the development of lung cancer in 3.3.2.

The cell cycle and apoptosis should be understood fully before tackling this unit and 
reference can be made to these areas of the specification 3.1.1(a) and 3.1.1(d).

For A Level students only, the scanning technology becomes relevant again when 
considering the use of brain scans in 5.2.1(g).
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AS and A Level Biology B (Advancing Biology)

Activity 1 - Causes and risk factors of getting cancer, Macmillan Cancer Support

www.macmillan.org.uk/cancer-information-and-support/worried-about-cancer/causes-
and-risk-factors

This webpage discusses many of the factors which increase the risk of developing cancer  
as well as the steps that can be taken to minimise the risks.

Activity 2 - The eukaryotic cell cycle and cancer, BioInteractive

www.biointeractive.org/classroom-resources/eukaryotic-cell-cycle-and-cancer
This resource includes an interactive presentation detailing the cell cycle and the 
checkpoints within it. It includes two possible student worksheets to use alongside  
the presentation.

Cell division, Association of the British Pharmaceutical Industry
www.abpischools.org.uk/topic/celldivision/1/1
This set of webpages includes detail recapping the process of cell division and relates  
this to the development of cancers. It includes an animation showing how mutated  
cells usually undergo apoptosis and how if this doesn’t occur a tumour can form. 

Oncogenetics - mechanism of cancer, Armando Hasudungan
www.youtube.com/watch?v=1mo80kTZgW4
This 11.5 minute video recaps the cell cycle and uses this to explain the roles of tumour 
suppressor genes and proto-oncogenes. It goes into greater depth than is required by 
the specification to allow students to develop a clearer understanding of the role these 
genes play within cancer development.

Activity 3 - The p53 gene and cancer, BioInteractive

www.biointeractive.org/classroom-resources/p53-gene-and-cancer
This webpage includes an interactive slideshow explaining the role of p53 in cancer 
development. It outlines the function of p53 and how mutations can lead to cancer.  
There are two student worksheets which can be used alongside the slideshow. 

Lung cancer and p53, DNA Learning Center
dnalc.cshl.edu/view/960-Causes-Smoking-p53.html
This is another animation detailing how the p53 gene acts as a tumour suppressor  
and can cause cancer when it is mutated.

Activity 4 - How can smoking cause lung cancer? Catalyst University

www.youtube.com/watch?v=5hS0Z03L9rU

This 10 minute video details the mechanism by which benzopyrene can cause DNA 
mutations that could result in cancer.  
This approach may be of particular interest to students also studying Chemistry. 

Activity 5 – Cancer screening, National Cancer Institute
http://www.cancer.gov/cancertopics/screening

This resource provides information on the screening methods used to diagnose a wide 
variety of cancers. This website could be used by students to research a particular screening 
method (as many as time allows for) and to summarise how the screening method 
works, the advantages and the disadvantages of the method. For each type of cancer, 
the screening methods are described accordingly either for the patient or for a medical 
professional. Students must click on the desired explanation. Simple explanations are found 
on the patient section, with more in-depth descriptions and benefits and risks outlined 
in the health professional section. Once the students have researched their assigned 
technique, they should share their findings with the class, who should make notes based 
on their classmate’s presentation.

Activity 6 – Using p53 to fight cancer, BioInteractive
http://www.hhmi.org/biointeractive/using-p53-fight-cancer

This one minute animated video demonstrates how mutations in p53 can be used  
to target cells for destruction using modified viruses. 

https://www.macmillan.org.uk/cancer-information-and-support/worried-about-cancer/causes-and-risk-factors
https://www.macmillan.org.uk/cancer-information-and-support/worried-about-cancer/causes-and-risk-factors
https://www.biointeractive.org/classroom-resources/eukaryotic-cell-cycle-and-cancer
https://www.abpischools.org.uk/topic/celldivision/1/1
https://www.youtube.com/watch?v=1mo80kTZgW4
https://www.biointeractive.org/classroom-resources/p53-gene-and-cancer
https://dnalc.cshl.edu/view/960-Causes-Smoking-p53.html
https://www.youtube.com/watch?v=5hS0Z03L9rU
http://www.cancer.gov/cancertopics/screening
http://www.hhmi.org/biointeractive/using-p53-fight-cancer
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Activity 1 – p53: The Most Frequently Altered Gene in Human Cancers, Scitable by 
nature Education
http://www.nature.com/scitable/topicpage/p53-the-most-frequently-altered-gene-
in-14192717

This is a link to an article in ‘Scitable’ on the ‘Nature’ site by Dr Vogelstein from the Howard 
Hughes Medical Institute. It covers the history of how p53 was discovered, how its function 
was discovered, its effects and future research. This article gives students an insight into 
how the function of this gene was discovered by scientists within the context of research.

Activity 2 - How effective is your sunscreen, Science in School

www.scienceinschool.org/content/how-effective-your-sunscreen

This website gives ideas which students could build upon by designing their own 
investigation into the effectiveness of different sunscreens.

Activity 3 – celebrities and the BRCA genes (HSW10)
Students should be introduced to the cases of Angelina Jolie and Michelle Heaton who 
tested positive for the BRCA genes when they were tested in the light of a strong family 
history of breast and ovarian cancers. They could research these cases, and any others they 
can find, and discuss the motivations behind getting tested, the ethics of testing specific 
individuals in a family and the decisions faced if you do test positive for these genes.

They may also consider whether these tests should be offered as a matter of course to 
anyone with a family history and the financial implications of such a scheme.

Activity 4 – Epidemiology, smoking and lung cancer

The work of Professor Sir Richard Doll and other epidemiologists in discovering the link 
between smoking and lung cancer

can be investigated. There are may articles giving an overview of the work of Doll, Hill 
and Peto that can show students how research was carried out to establish this ground-
breaking discovery. This links to HSW12.

The National Centre for Biotechnology Information has a very accessible obituary outlining 
Doll’s work at:

www.ncbi.nlm.nih.gov/pmc/articles/PMC1181278/

There is also a video, lasting just under 10 minutes, from the British Medical Journal that 
summarises the work of Doll, with footage of him

speaking about his findings at:

www.youtube.com/watch?v=VBWGM630zG0

An original article from the Journal of Epidemiology and Community Health by Doll and 
Peto from 1978 can be found on the

BMJ site at:

jech.bmj.com/content/32/4/303.full.pdf+html

This could be used to show students original published research, and could be used to 
develop maths skills around the

subject as it includes tables of data graphs (M1.3 M1.7) There is also good statistical analysis 
to show students, and links to HSW5.

These sources could be used to form a basis for discussion on analysis and interpretation  
of data, linking to 3.2.1(g) or ethics.

This unit lends itself to many contextual scenarios. With students able to consider genetic 
testing from the point of view of the patient (Activity 3) or that of the healthcare provider. 
There is also the opportunity to consider the discovery of genes involved in cancer from the 
position of a scientific researcher (Activity 1).

http://www.nature.com/scitable/topicpage/p53-the-most-frequently-altered-gene-in-14192717
http://www.nature.com/scitable/topicpage/p53-the-most-frequently-altered-gene-in-14192717
https://www.scienceinschool.org/content/how-effective-your-sunscreen
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1181278/ 
http://www.youtube.com/watch?v=VBWGM630zG0
http://jech.bmj.com/content/32/4/303.full.pdf+html
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